Enzyme induction and assay. The extracellular proteinase of S. faecalis var. liquefaciens was the enzyme chosen for these studies. Proteinase biosynthesis was carried out in Erlenmeyer flasks containing 250 ml or tubes containing 10 ml of synthetic media (6), to which the desired amounts of L-arginine or L-canavanine, or both, were added. Samples (10 ml) were removed from the flasks at intervals over a 24-hr incubation period, and enzyme synthesis was stopped with 0.1 ml of 1.0 M NaF; enzyme synthesis in the test tubes was allowed to go to completion before adding the NaF. Cells were removed by centrifugation at 14,500 X g for 5 min, and the supernatant fluids were retained for proteinase assay.
L-Canavanine, a competitive inhibitor of arginine, was found by Hammel and Zimmerman (3) to stimulate the growth of Streptococcus faecalis var. liquefaciens in a synthetic medium containing arginine. This stimulatory effect was unique, since canavanine was previously found to inhibit the growth of organisms which require arginine. Hammel and Zimmerman suggested that the mechanism of canavanine stimulation involved an inhibition of the arginine desimidase (5) , which in turn left available more arginine for protein synthesis.
The data presented in this paper are directed toward two points: (i) can Enzyme induction and assay. The extracellular proteinase of S. faecalis var. liquefaciens was the enzyme chosen for these studies. Proteinase biosynthesis was carried out in Erlenmeyer flasks containing 250 ml or tubes containing 10 ml of synthetic media (6) , to which the desired amounts of L-arginine or L-canavanine, or both, were added. Samples (10 ml) were removed from the flasks at intervals over a 24-hr incubation period, and enzyme synthesis was stopped with 0.1 ml of 1.0 M NaF; enzyme synthesis in the test tubes was allowed to go to completion before adding the NaF. Cells were removed by centrifugation at 14,500 X g for 5 min, and the supernatant fluids were retained for proteinase assay.
Where large batches of enzyme were necessary for the amino acid incorporation studies, cells were incubated for 24 hr in 4 liters of synthetic media. These cells also were removed (and saved for analysis where indicated) by centrifugation, and the supematant fluids were saved for proteinase purification as described by Bleiweis and Zimmerman (2) .
Enzymatic activity was measured by the method of Anson (1) on October 10, 2017 by guest http://aem.asm.org/ Downloaded from ENZYME STIMULATION BY CANAVANINE centration; they report that the amount of proteinase, which is zero when no arginine is present in the medium, increases until the arginine concentration reaches 36 mm. Hammel and Zimmerman (3), investigating the effect of arginine and canavanine on growth, showed that growth is also arginine-dependent, but stimulated by canavanine. In this paper the data seem to be quite clear in demonstrating the ability of canavanine to stimulate increased proteinase biosynthesis; however, the amino acid incorporation experiments are not as unambiguous. The sole use of these data would he inconclusive, because of the noncrystalline nature of the enzyme and a lower detection limit of 10ljg for the amino acid assay. But other lines of evidence tend to substantiate the absence of canavanine from the enzyme molecule. For instance, previous work (4) This inhibition in turn allows for an increased availability of arginine for synthetic purposes.
The increased lag in proteinase biosynthesis that occurs in the presence of canavanine probably is a reflection of the increased lag in growth that was reported by Hammel and Zimmerman (3) . In any event, the lag may be explained by assuming a competition between arginine and its analogue for a common amino acid transport enzyme or aminoacyl synthetase. For protein synthesis, however, only arginine and not canavanine, or canavanine at a much slower rate, would be picked up by the arginine soluble ribonucleic acid (sRNA). Such an explanation would require a higher order of specificity from sRNA than from the active sites of enzymes. Those bacteria (7) capable of incorporating canavanine rapidly might also be capable of synthesizing a canavanine sRNA.
